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ADATTATICN AND CATTLE FRODUCTIVIT
PROGRESS REPORT
by

¢, F. Pahnish, ABS-USDHA
Miles City, Montana

their adaptation to
the envirvomment to which Lheg are suhje*ieée Bovirowmnent includes climate,

nutrition and a host of genersl management factors., A single trait or a com-
bination of traits may bs consi

iderved in evaluating performance. In beef cattle
interest is normally in heritsb £

raits that contribule to productivity apd

economic value,

If cattle are selected for thair inhesrent ability fo perform well in a given
locality or enviromment, how does this affect their sbility to perform in a differ-
ent locality or enviromment? Is the effectiveness of selection for certain herit-

i r enviromnent in which the

able traite influenced appreciably

selection is practiced? These are matters of practical significance, To cobtain
information needed to answer the sceding 25 E10 & project copmonly Known as
a genetic-envircommental interacti in 1961, This iz a

riculture {(Beef Cattle
Stationg of Montana and

coopaerative study with the United
Research Branch-AHRD, ARS) and
Florida participating. Studies
Livestock Experiment Station ansarx leg

Research Station near Brooksville, Flovida,

i oprogress at the U, 3. Hange
Montana, and at the Baef Cattle

Joobn

It ig the purpose of this report to describe Che ? ject and copment on some
of the results Lo date at the Miles City locstion. al additional years will
be required to obtain the full bedy of information for whica the project ie de-
signed., Observations presented in this veport, therefore, should be considered
preliminary,

The long-term plan fox £ ig illusirai:
the Line 1 Hereford herd at
divided as uniformly as fzas
from 1961 to 1963, These cattle foundations of the same breeding for
the 80-cow and 20-cow herds at both stations, In 1952, a sample half of a Here-
ford herd at the Brooksville Starion was transferred to Miles City, and the
remaining half was retained at These cattle provided foundationg of
like origin for the 3f-cow herds at both locations,

=5
Range Livestock
the Miles Cilty and Brooksville Stations

ent mmber of bulls for use until

Trans fers included females znd 3 seifici
rd at each location could be produced,

replacements from within the appropriate her
Herd sizes at time of transfer were somewhat smaller than svecified in Figure 1.

It was planned that herd sizes wo be increased through the addition of progeny

e
"
2

produced within the herds at each i on in subsequent vears,



Miles City Station

Brooksville Station

50=cow herda 80~cow herda 20~cow herda
{Br Origin) (MC QOrigin)

(MC Origin}

20-cow herda &0=cow hezda 50~cow herda
(MC Origin) (MC Origin) (Br Origin)

~ Py JT iy i ™
Sires transferved
after use at Miles City N
Sires transferred after
use at Brooksville
74
) i)
T T
» N M — L W
Breed Breed Each herd to produce oun Breed Breed
yr, after vr, after heifer replacements, Breed yr. after vr., aiter
yr, 4as Yr. as each herd year after vear vr, as yr, as
closed closed to two bulls produced and closed closged
Z-sire d-gire previcusly used in 80-cow Hmgive 2-sire
heré.b herd.b herd at orher Location. herd, ? herd.b

a s .
—RBr-~Foundation stock from Brooksville Station,
MC-«Foundation stock from Miles City Station,

b
—Closed herd-~Both sire and female replacements to come from within the herd,

Long-term breeding plans for Miles City, Montana, and Brooksville,
Florida, Stations,

Figure 1,

Bulls produced in the 80-cow herd at each location are now selected Ffor use
in the parent herd for two years, These bulls are then transferred to the other
location and are used for one vear in the 20-cow herd. “Two bulls are transferred
each year, The first bulls that were transferred sired calves dropped in the
control herd in 1967,

Records kept at each location include those on fertility, cow and calf
survival, periodic weights of breeding females and growing stock, conformation
and condition scores of growing cattle, a variety of cbservations on carcasses
of performance-tested bulls slaughtered each year, body measurements, and
physiclogical data of probable value,

Gulling and selection procedures are kept as uniform as possible for all
three herds within and between stations, Management practices differ between
stations only to the extent required for the area in which each station is located.

Meaningful results may not be available until about 1975 unless adaptation to
enviromment should be of proncunced importance or unless effectiveness of selection



should be markedly different barween stations, The following are some of the
situations that could arise. The interpretations as stated here may be somewhat
oversimplified., If the 80-cow and Z0-cow herds remain about the same within each
station, this will indicate that adaptation To enviromment is of little Importance
and that effectivencas of selection iz similar under the fwo enviromments, If the
80-cow herd becomes better than the 20-cow herd within each station, this will
indicate that adaptation to envirocmment has an important affect on performance,

1f the 80-cow herd becomes better than the 2Z0-cow herd at one station but nof at
two station

the other, differenceés in the effectiveness of selection under il
enviromments will be indicated. The tfrend shown at sach location by comparison
of the 50~cow herd of Brooksville ovigin with the other two herds will provide
supplemental information,

Freliminary Observations

Some of the observations pz&seﬁte'
cattle of Miles City and Brooksvilile or
should be considered in making such compar
Miles Clty origin averagaa about ZG £ 24 percent at : inning of the study.
dv, &s indicated

omparisons of the
twoe factors bhat.
of the catfle of

by pedlgree examination, @?pear&& GETY nogeible that the

Miles City cattle mizht be afiaafb” moare than rhe aokevi » catt
¥ 2

la, at least in
the early years, by inbreed : In addition,
origin appear to have been &3¢ofe§ mutritionalily during
Miles City Station (November 1562 to November 1963).
tion of rhe infroduced cattle for z period of Cime as & precautionary measure, 1i
was observed that the forage growlih in 5 gocupied by the introduced cattle
during the isolation period was bettar than in the areas supporting the other
cattle, This could ha“” contributed favorably to the performance of the cattle of

I
=}
o]
]
&)

to the periormance of
ment of the cattle ¢of

their calves dropped in 1963, ﬁfiﬁz
Brooksville and Miles City origin was

Barly observations from this study were discu
U, &, Range Livestock Experims : i

females in the cow herd of Hi
heavier than cows in the herd
rine of the Miles City foundation in 19863 and 1964,

2
F

the first four vears, Offsp
were growthier than those of
of 1964-65, about 40 perc

i
the Brooksville foundation, During the gsevere winter
ant ©

vears of age or older regu

emales introduced from Brooksville at two

[ i
ired special treatment, None of the cattle of Miles

City origin in this age ra such freatment. These were the major
i

differences chserved of cattle in the early vears of the study,

Calving percentagess from 1543 1967 failed to indicate any clear change
in adaptation of the Brocksville i
ages were variable from vear fo vear vhen based on fotal calves born, calves bern
alive or calves weaned,
of cattle of Miles City and Lzsukeviiiﬁ ayigiA were compared for the vears of 196
through 1967. ‘The calving percentages basad on czlves bovn, born alive, and weaned

¢g Cify conditions, These percent-
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over the five years averaged about 2.5, 4.7 and 3,5 percentage points higher,
respectively, for the cattle of Brooksvillie origin than for the cattle of Miles
City origin., The incidence of stillbirths was higher in the Miles City group,
while the incidence of death loss from birth fo weaning wac somewhat higher in
the Brooksville group.

Differences in weights and gains of heifers produced in the herds of Miles
City and Brooksville origin at Miles Cify ave shown by years In Table 1, EBoth
the closed and contyol cattls were included in the Miles City group through 1965
{(Table 1) as cows of these groups were of the same origin and were bred to the
same bulls through the 1964 breeding season,

. o g . ) a
Table 1, Heifer growth differences through fall vearline ase (M0 minus Br) ,

Year Humber 180-day 365~day 540~day
Born MG Br weisht AT waleht AL welght
(1b.) {1k} {1k {Ib.; (1b.}
1963 17 7 L& . U6 57 26 102
1964 17 13 4% . L6 71 .25 113
1965 22 12 21 .05 32 L 14 56
1966 18 14 26 .21 &5 .01 66
WElghts adjusted for difference in age of heifers and furrther adjusted to a five-
year-old age-of-dam basis,
As shown by the differences in Table 1, the Miles Uity cattle weighed heavier
and gained faster than the Brooksvilla cattle ab sach stage of development in all
four vears. The differences in wakgégm at 180 and 540 davs and daily gain from

gy 82

365 to 540 days did, however, decrease markedly after the

d
irst two years. The
difference in 180-day welght was still velatively small in 1267

{Table 33,

The abrupt decrease in diffsrences between the two groups of cattle after 1964
is not easily explained, I can hardly be attribuited fo replacement bresding stock
selected from the Broocksville catile for performance under Miles City conditions,
Only one sire thus selected had an cpportunity to producs calves. This was ome of
the two sires of the 1966 Brooksville calveg, ALl other sires up to that point
were selected at Brooksville and szsnt to Miles CGity in the original cattle trans-
fer in 1962, Furthermore, litile selection of female replacements was practiced
in these early years of the study, as most of the heifers produced were returned
to the herd to attain the prescribed herd size, Culling of the cows was not
intense, Cows culled were mainly 61d or unsound cows and cows that failed to com-
ceive or lost calves, There was no direct culling of cows because of poor calf
per formance,

If the females coriginally shipped from Brocksville underwent physiclogical
adjustments better adapting them to the Milez (ity enviromment aznd improving their
maternal ability, this could contribute to a tvend such as that shown by the
differences in 180-day weight. Improved maternmal ability, however, would neot
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contribute directiy to the similar

from 365 to 540 davs.

“

the Brooksville herd contvibutaed to the bfrepds

inconclusive,

Differences between the Miles O
gain from 180 to 363 dave and in
evidenced by differences in tral
these traits is apparsant., These tyalis
and winter conditions, while the other
summer and fall,

Iifferences in the growth
and Broaksvizle origin are sée%

suggestive of lmgrcvament in aﬁ&ﬁ
tional advantage apparently received by
ber 1963 may, however, have masked the frue h

trenc shown by
At this point, evidence

s City and Brook
J65-day weilght {

£ meanured szrl

]
rd differance in

differences in daily gain
that changes in adaptation of
heraetofore digscussed seems

svillis cattle in average daily
Table 1Y do oot show the trends
or later., He clear iraﬁé in

me&gﬁzﬁé vnder late Zall
ured during the spring,

produced in the herds of Miles City

Welght and gain differences show no

. 22 shown, do not seem
skevyille cattle, The mutri-
ville origin to Hovem=
180~day weight of

bull calves in 1963 (Table 2}, ¥or the same reason, it is possible that the
difference in 180-dsy weight of 1963 heifers should be greater than shown in
Table 1,
Table 2. Bull growth ééfiar%aaag chrough postweaning feedlot test of 196-days
(MC minus Br)y |
Year Humber 18G=day Feedlot Final
EBorn MC Br seight zain waight
{ib. 3 {16.3 {I1b.}
1562 1& 13 - 4 37 33
19564 34 11 3% i5 14
1965 3% iz ig 16 34
1966 18 13 46 57 163

&
Weights adjusted for differencss
year-old sge-of-dam basis,

Calves sired in the control
closed herd in Florida and se
first dropped in 1967, he average
calves in the closzed and Brookswvil
If adapration is im?&?i&ﬁZ} e
should reduce weights or retard %éig%,
make the closed and contrsl herds 4

the za;@ataé
|

)
gy
W
i
]

herd ar Miles
ectad on performance under Florvida conditions were
weaping weights of these calves and of the

e herds at Miles City
introduction of s
incresages
nt et Miles Gity.

rr2
Lily

by bulls produced in the

o
ara

shown in Table 3,
res from Fiorids
in the aantfﬁi herd and thus

Whether this will

i
occur cannot be predicted from the lipifed dats presented in Table 3.




Table 3. Adjusted weaning weights of 1967 calves from closed, control and
Brooksville herds at Miles City,

Adjusted wean, wts,a Closed Closed
minus minus
Closed Control Br, control Br,

Heifers:

Number 16 & i5

Weights (1b.) 383 402 354 ~19 29
Bulls:

Number 26 3 11

Weights (1b.) 416 408 393 8 23

a
Weights adjusted to a constant age of 180 days and further adjusted Lo a five-
vear-old age-of-dam basis.

Sugmary

The experimental plan to evaluate the importance of adaptation to beef cattle
productivity was explained. Meaningful information of the type for which the
project was designed may not be available for about seven years.

From 1963 through 1966, differences between cattle originating in the Miles
City area and cattle introduced from Brooksville, Florida, have decreased as
measured by weights of heifer progeny at 180, and 540 days of age and daily gains
from 365 to 540 days of age. To what extent adjustment of the Brooksville cattle
to the Miles City environment contributed to the reduction in differences is not
clear at this time, Data on bull progeny produced by the two herds did not indi-
cate like reductions in differences between the two herds,



EFFECTS OF LINECROSSING ON
POSTWEANING PERFORMANCE OF BEEF CATTLE
by
J. J. Urick, ARS-USDA
Miles City, Montana

A four-year study of the fivst phase of linecrossing fo estimate the effect
of hybrid vigor on various traits in heifers and bulls was compieted in October
of 1966, From this study, much-needed information was obtained to appraise our
beef cattle lines and to determine methods and follow-up of using them for in-
creasing beef production.

Prewsaning and weaning results of this study were reported by J. 8, Bripks at
the 1966 Field Dav. In that report, it was shown that hybrid vigor amounted to
3.0 and 3.8% for birth weighis and increased tc 9.3 and 5,2% at weaning for heifers
and bulls, respectively, These results, coupled with those from other stations,
suggest that linecross offspring to weaning are benefited quite importantly by
hybrid vigor., Futhermore, the resulls suggest that the use of certain linecrossing
systems could account for as much as 20-30 pounds increase in weaning weight per

calf under these or similar range conditfions

defined as the percent advantage of tha
arent tines, Hybrid vigor, however,

Hybrid vigor in this study may be

crossline offspring over the average of
is considered most effective when the linecvosses excel the belter parental tfype
in over-all production, While the previous paper in 1966 covered the importance
s detail, this paper will deal

[
e
i
T
b

of hybrid vigor on preweaning tralt a
with growth traits covering an age span from weaning to about 13 months in the
bulls and from weaning to 18 months in the heifers,

Bxperimental Procedures

Four calf crops were produced in years 1967 through 1965 from Lines I, 4, 6,
9 and 10 and all possible linecross combinations, Sires and dams of these ca1vas
were all inbred, and average inbreeding in each line was from 25 to 35% at the
heginning of the experiment. The experimental design along with the total number
of offspring in this study is shown in table 1,

All calves in this study were produced under range conditions and weaned at
about 190 days of age near the end of Octcber, Weaned heifers were carried on
the range and supplemented during the winter with hay and concentrates to gain
approximately ,75 1b, daily, 1In April they were turped on the ramge with no
supplement to October when thelr 18-month weights and scores were taken. Bulls
were placed in dryv lot and full-fed z ration averaging about 2/3 concentrates
and 1/3 hay for a 196~day test following a Z-week warm-up pericd,



Table 1, Experimental degign and number of animals by breeding group and sex,

Line of sire

Line Line 1 line & Linas 6 Line 9 Line 10 Total

of dam M ¥ M ¥ el F M ¥ M K M F
Line 1 /9 8 / 11 & G g G 11 12 5 50 4]
Line 4 12 10 /S 12/ 3 i1 13 & & 7 48 46
Line 6 & 9 g 10 /G 87 5 i 3 7 38 44
Line 9 g 9 9 10 6 8 /13 &/ # & 45 41
Line 10 10 16 10 Q 2 1i 8 i3 /i 1L/ 48 54
Total 46 46 4B 49 43 47 49 4h 45 38 225 226

“The numbers in the boxes as arrangad disgona
straightline matings. Those sbove and bhelow
line offspring.

table are the number of
ke boxes are the number of cross-

W
et

The performance of animals in this study by line-cfi-sire and lipe-of-dam is
shown in table 2 for bulls and table 3 for heifers. Calves by line-ofrsive are
those resulting from sirves of each iline when mated teo dams of all lines; calves
by line-of-dam are those resulting from dams of each line mated to sives of all

lines,

Joamd

There was a marked difference exhibited in production characteristics between
these lines as shown in tables 2 aad 3, Also, some of the lines performed differ-
ently as sire lines than as dam lines; this was most evident in Linmes &4 and 6. In
the bull offspring, shown in table 2, Line § was above average by line-of-dam for
the entire postweaning period for weights; but it was below average by line-of-
sire., Line 4 bulls, however, were the opposite being high by line-of-sire and
low by line-of-dam. Since iine-cf-dam reflects marernal ability, and line-of-
sire growth, these two lines are cpposife in these Two characteristics., FPravious
line performance history compares Lzvorably with these results.

Line 1 cattle, the oldest line at the Station, ranked above average by both
line-of~gire and line-of-dam for all weights and gains in both heifers and bulls
except for 12-18 month gain in the heifers where it was only 3 lbs. below the
average, This line is considered to have geood maternsal and growrh ability and has
consistently been a good topcrossing line in other herds. Because of these
desirable qualities Line 1 should tend to out perform the other lines iIn over-all
production through topcreossing,



Table 2, Averages by line-c¢f-sire and line-of-dam for bull offspring,

Feadlot Performance

Period 5 weight Final weight Total gsin
Line Joitial weight 140 davs 186 davs 188 davs
ib. ib. ib. ib.
Line~of~sirea
1 427 803 G983 556
4 L4 758 256 572
6 413 762 G533 520
9 4i4 755 837 523
i0 411 789 570 560
Average 418 781 364 546
Line-of~dam
1 421 750 978 557
4 407 773 962 555
6 426 795 372 5343
g 419 768 243 594
10 4146 780 8965 549
Average 418 Bl 564 546
aThase values represent average offspring performance of gires of each line mated

to dams of all lines,
These values represent averzge ciffspring performance of dams of ezch line mated
to sires of all linmes.

Line 9 displayed preoduction characteristics about the opposite of Line 1,
£

bull offspring by both line-of-sire and line~cf~dam. The below average perFform-
ance following weaning is refiected to some extent by the smaller birth weightis
exhibited in this line, Other line characteristics can be observed in tables 2
and 3,

Generally when lines weve evaluated by sire or dam performadce, 18-mounth
weight of heifers and final weight of bulls aspeared to be the bhest indications
of over-all growth performance. For these growth traits the ranking of line-of-
sire and line~of-dam in heifers was about the same as for lins-of-sive for final
weight of bulls,
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Table 3, Averages by line~gf-give and line-of-dam for heifer offspring,

12- 18~ Gain Gain Gain
Weaning wmonth month  weaning weaning 12~mo, 18~month
Line weight weight weight to 12-mo., to 18-mo., to 18-mo. gcore
1bs. 1bs, ibs, ibs, ibs. ibs. 7z
a

Line-of-sire

1 398 514 749 116 351 235 78

&4 397 512 753 115 356 241 80

o 378 499 736 121 357 236 80

9 393 499 73¢ 105 345 240 78

10 383 498 736 165 343 238 80

Average 362 504 742 112 350 238 79
b
Line~of-dam

1 402 523 71z 121 370 249 79

4 396 504 FLE 108 349 240 80

6 352 510 737 118 346 227 81

9 381 482 Fla 101 333 233 77

10 389 502 744 113 354 241 79

Average 392 504 742 112 350 238 79

a P = .
Representing offspring perfeormance of sires of each line mated to dams of all
lines,

bRepresenting offspring performances of dams of each line mated te sires of all
lines,

Comparisons of the performance of linecross and straightline bulls and percent
hybrid vigor during a postweaning feed test are shown in table 4,

The linecreoss bulls maintained alwost a 5% advantage from weaning to the final
test weight over straightlines as shown in table 4, Each 28~-day weight during the
test tended to reflect almost the same advantage for the linecrosses. The greatest
advantages shown by the linscross bulls was at the initial weight on test and the
first 28-day period weight. These two, period-weight advantages, following wean-
ing, indicate that the linecross bulls may have adjusted more satisfactorily to



weaning stress than the straightiines, This could also veflect some compensatory
gains in the case of the linecross bulle if they were limited in milk supply ar

weaning.

Table 4, Comparisons of linecross and straightiine bull offspring and percent
hybrid vigor,

Pericd Period Peviod Pericd Period Pericd
Weaning Initial i 2 3 4 5 5 Final
Item weight weight weight weight weight weight weioht welcoht welight
1bs. ihs, lbsz, ike, ks, ibs. Ibs, lbsz, ibs.
Linecross 420 423 488 553 £22 7685 789 92 972
Straightline 4060 358 455 520 589 669 751 850 234
Difference 20 25 33 i3 33 35 38 42 L2
Percent
hybrid vigor 5.0 6.3 7.2 6.4 5.6 5.3 5.0 4.9 4,5
i Period Period
Warmep i z 3 4 5 ¢ 7 196~day
gain cain gain ] gain gain zain gain gain
1bs, ibs. b, ibg, 1bs, ibz. ibs. lbs,
Linecross 1.1 65,0 55,3 82,5 24,0 103.6 79,6 545,00
Straightline -1.1 57.5 B4, 0 23,3 82.0  98.8 8l.4 533.6
Difference 2.2 7.5 0.¢ 8,2 2.2 2.0 &.8 ~1.8 i5.4
Percent
hybrid vigor  --- 13,0 1.4 0,3 2.7 2.4 4,9  ~2.2 2.9
As shown in table 4, the over-all 1%¢-day gain advantage for the linecross
bulls was 2.9% and amounted to 15,4 pounds. Almost one-half of this gain advantage,
however, cccurred in period r d D ability of the

linecross bulls to overcoms
Thus, the over-all effect of

straightiines,
ains by the
ase for weaning

ited in postweaning
i

linecross bulls appears to be somewha tant than was the

o
weights and all weights during the postweaning trial,

Of interest in this study was the display of "nicking' ahility of various
lines., For illustration purpose, several of thase favorable 'nicking" combinations
are mentioned here, In th
bull offspring excelled the average of all crossline matings by 47 pounds in total
gain, The bulls from Line & sir
crosslines by 40 pounds in totfal gain, The two above examples along with several
others not mentioned illusirate the importsnce of vsing herd sires from good nick-
ing lines for increasing productic

& case when Line 4 sires were mated to Line 1 dams, the

28 ¥ Line 10 dems encelled the average of all

It
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Percent advantage Ffor linscross heifers over the straightlines for all
weights, gain periods, and scores is shown in table 5,
The linecross heifers showed more hybrid viger than the bulls for all
weights and gains to yearling aga., As in the bulls, the linecross heifers
maintained their weaning weight hybrid vigor advantage fo vearliing age. At

weaning and at 12 months the heifers showed a 9.3 and 9.2% advantage respec-

tively over the straightlines as shown in fable 5, but by 18 months this advan-
tage was reducad to 6.6%. Only one linecross type was below the mid-parent

average for weaning weight and 1Z wonth weight, and anoti for 18 months.

showed consistent advantages
summer graziag perisd, however,

the gain advantage was only Lﬁig aﬂé
reduction in amount of hybrid vigor fo

not clear, buft could be dae part

sds,

evident at

The reason for this
ars during this period is
. Other studies have

the earlier

shown that the amount of bybrid is move
ages, but appears to diminish animals reach maturity,
The 18 month scores shovwed & brid vigor advant&ge for linecross heifers

excelied the average of
Since

all linecro Ynes

(Jz

aover the straightlines.
the parents, and 17 of the cros
the linecrosses tended to exsﬁad ﬁha top
appears that hybrid vigor

18 month score in herds of

it
ing improvement for

in each cross,
woulid be guite
beef cattle,

Table 5, Comparisons of linecross and sitvaightiine heifer offspring and percent
hybrid vigor,
Weaning iiﬂmemth l18-month  Gain  Gals Gain 1&-month
Item welsht weight We12 W18 12-18 geore
ihs, lbsg Iba, ibs, ibs, ibs, A
Linecross 39¢ 513 752 il4.4 353.6  238.¢6 30
Straightline 365 474 705 04,5 346.7 235.% 76
Difference 34 453 47 2.9 12,3 2.7 &4
Percent hybrid vigor 5.3 5.2 6.6 9.5 3.6 1.1 5
Summary
Results of four vesrs of crossline and straightline heifer and bull cffspring
from five inbred lines of catifle, indicate that these lines have different pro-
duction characteristice for maternal and growth abllity., Several lines "nicked"
more faverahly than otherg to increase production,
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The heifers displaved more hybrid wvigor than bulls for weights at all ages,
in both heifers and bulls the amcunt of hybrid vigor for weights was maintained
from weaning to yearling age, but was reduced in the heifers at 18 months. Hybrid
vigor advantage for gain omn test in the bulls was less than for the preweaning
period, The gain advantage of linecross heifers was reduced, also, as they
approached 18~-months-of-age.

A knowledge of the extent to which hybrid vigor may expect fo increase beef
production through increased weaning weight, feedlot gain, gain on grass, and
conformation scores is important to the industry., Careful selection procedures
utilizing seedstock from limes that excel for certain growth and materansl qual-
ities, and the use of sires from good topcrossing lines on commercial herds, sll
appear to offer opportunity for obtaining an increase in production along with

greater efficiency.
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Table 1, Mating scheme and number of offspring on which postweaning data are

ohtained,
Bread Areed of sire
of a Hereford Charolais Toral
dam e x5 M T M T
B /g 24 i4 33 13 27 46 89
A 25 29 25 20/ 17 3z 57 g1
. u 2 f T m——— Y
a 19 Z7 i 26 f15 ERE 48 3
B 14 iz 1z g & 1z 37 33
Total 77 97 a8 54 53 101 188 286
2 .
E=Hereford, A=Angus, :, B=Brown Bwiss,
hM#Steers} F=Helfers, ﬁ&m%efg are numbers of straightbred offspring;
numbers above and below Has ers of crossbred offspring.

the Hereford, Angus and
of all three beef

: these braeds were obe-
were usaed fo messure hybrid

The main sortion of the
Charclais bresds, As shown iy
breeds and calves of
tained, Data on theose
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In addition to the main study, calves of 307 Brown Swiss breesding were
obtained by mating bulls of the three beef breeds to Brown Swiss cows, These
calves were not used in the assessment of hybrid vigor as rveciprocal crosses
resulting from the use of Brown Swiss bulls on cows of the beef breads were not
obtained,

The calves produced for this study were dropped between March 15 and May 31.
Mzle calves were castrated at the end of each calving season. All cows and calves
were grazed on pasture or nativa range until weaning time in October,

At weaning time, the steer calves were fed hay and started on grain during an
adjustment period averaging about 11 days in length, The steers were then per-
formance rtested on a feedlot ration of about 68% total digestible nutrients (TDN).
Steers dropped in 1962 were group fed, Steers produced in the three following
years were individually fed. Feedlot efficiency was, therefore, based on a three-
year block of data, Slaughter of the animals as they reached relatively uniform
final weights was desirable, The steers averaged about 1616 1b, in weight when
removed from test,

The heifer calves were placed on pasture after weaning. Hay and grain was
fed during the winter months as necessary Lo obtain an average daily zain of about
0.8 1b. per head from weaning to 12 months of age. After the winter periocd, the
first two crops of heifers were maintained on pasture or range until they were
weighed as open heifers in October (18 month weights), The last two crops of
heifers were bred as yearlings. These animals were taken off range and were main-
tained in drylot on hay during the breeding seascns (Jume 15 te July 31) because
of a shortage of breeding pastures, After July 31, they were returned to the
range,

Steers:

The total weight changes of the steers during the adjustment after weaning
were standardized to an ll-day period, During this pericd the straightbred stears
of the beef breeds gaimed a total of 0.4 1b. per head, The beef X besef ¢
and the Brown Swiss crosshreds lost an average of 1.4 1b, and &.1 1b. per head,
regpectively, These weight changes showed an inverse relationship to a
ing weight averages which were &35, 477 and 525 lb. for the straightbre
crossbreds and Brown Swiss crossbreds, respectively.

i
]
7
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Results of the feedlot performance tests on the stegrs are summarized in
table 2,

As shown in table 2, the beef X beef crossbreds averaged somewhat higher in
daily feedlot gain, efficiency of feed utilization (gain pexr 100U 1b, of TDH) ,
slaughter grade and carcass grade than did the straightbreds of the beef breads,
At this point, note should be taken of the scoring system Used for slaughter and
carcass grades, whereby the higher grading animals recelved the lower mumerical
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scores, The superior values for the crossbred steers in the four traits named

suggest hyvbrid viger from crossing in the range of 2.3 to 4.4% {(table 2).

Table 2. Postweaning performance of stiraizhibred and crossbred steers.
Breeding Feedlot record
& Av,ds, Days on Gain Slaughter Carcags
comparisons zain fead cwt /TN srade” grade
{(ib.} {no, J {1b,) {units) {units)

Crossbred 2,23 242 18,14 13,0 13,0
Straightbred 2. 16 255 17,76 13.4 13,6
Difference:
Actual me&s@l 4,07 13 0,40 - L - .6
Parceﬂte 3,z 2.3 ~3,0 4.4

et
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)
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L
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[
el

Crossbred 2.22

.
]
-~
e
L

£
Difference .08 -8 -

“Steers fed to average weaight of about 1016 1b

bEfficiency values based on performance of individuallv fed steers from three calf
crops, First group of steavs ( d,

CHigh, medium apd low choice = §, 10, 12
High, medium and low good = | ] 18,
derosshbreds of beef breeds o aighthreds
®Percentage of straightbred average,

fBrown Swiss crossbreds minus straightbreds of beef breeds,

|2

The crossbreds of the beef breeds also required an average of about 13 day
i

less time in the feedlot o reach slaughter weight than did the straighthreds,
The shorter time required in the fsedlot by the crosshreds was the net
a somewhat faster rate of zain

20 1b, at the beginning of the

The beef X Brown Swiss crossbreds averaged 0,06 1lb. higher than the straight-
{bottom of table 2} and were nearly

breds of the beef breeds
equal to the beef X beef crosshred
required 26 dayvs lese time in the

g2in, The Zrown Swiss c¢rossbrads
steers of the beef
fe

zedlot

the straightbred
crossbreds,  The shorter
gain combined with initial weight

<

breeds and 12X davs lass
time was ths net result of differencet
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advantages of about 63 1b, and 43 1b, over the straightbreds and beef X besf
cressbhbreds, respectively.

The beef X Brown Swiss crosshreds averasged somewhat lower in efficiency
{gain per 100 1b, TDN) than the other two groups of steers, The bheef X Brown
Swiss crossbreds also averaged between low and medium good in slaughter grade
while the straightbreds and bheef X beef crossbreds averaged between high good
and low choice, The beef X Brown Swiss c¢rossbreds compared more favorably with
the other twe groups in carcass grade, with the average grades of all three
groups falling between high good and low cheice,

The low slaughter grade average of the beel X Brown Swiss crosshrede relative
to their carcass grade average was characteristic of each breedin
Brown Swiss, regardless of the bzef breed going into the cross,
1y due to some deviation from conventional beefl conformation and Lo the observed
tendency for the beef X Brown Swiss crossbreds to reach market weight with a
relatively small amount of subcutansous fat or "bark™ and thus appear somevhat
lacking in finish, On the rail, however, these animals showed szufficient marbliing
and merit in other carcass Lraits to grad higher and more favorably in comparisen
with the other two groups of cattle

B e wwem ot e 23 e o g
hisg was seeming-

Heifer

The postweaning growth re
heifers are summarized in table 3,

The beef X beef crossbreds exceeded the straightbred heifers of the thrae
beef breeds in all weights and gains ¢
of these crossbreds at 1Z-me. of agz {1@ lb, advantage) and 18-mo,
{17 1b, advantage) were the combined results of an advantage of about 10 1
average weaning weight (205 dave of age) and an advantage of about £,07 1b. in
average daily gain per head during each of the postweaning gain periocds.

idered, The heavier aver

O
U
ﬁ o

[A‘

The superiority of the beef X beef crossbreds over the straighibreds in all
observed growth traits after weaning suvggests hybrid viger from crosshreediag in
the range of about 1.8 to 2.5%., The average score of the beef X heal cros i
also exceeded the average of the straightbred heifevs by 2.5 points, sugge
about 3,3% hybrid viger from breed crossing,

The beef X Brown Swiss crossbreds averaged higher in all postweaning growth
traits than the straightbred heifers of the beef breeds by Lhe amounts shown in
the bottom section of table 3. The valuves in table 3 also show that the Brown
Swiss crossbreds gained faster than the beef X beef crosshbrads in both postweaning
periods, The higher rates cof gain after weaning and advantages of 83 and 78 ib,
over the straightbreds and beef X beef crossbreds, respectively, in 205-dav
weaning weight accounted for the relatively heavy 1Z2-mo, and 18-mo, weight
the Brown Swiss crosshreds, It is believed that a velatively high level of =il
production of Brown Swiss dams contributed materially te the heavy weaning weights
of their crossbred offspring

EW
300
Py



Table 3, Postweaning performance of straightbred and crossbred heifers,

Breeding ADG ADG
& Wean, 12emn, 12-18 i8-~mo, 18~mo,
comparigons to 1Z-mo, wt, @ Mo, wi, & score”
{1h,2 {(ib.) {16, {ib.) {units)

Crossbhreads 0,82 610 i.11 B804 77,4
Straightbreds 0, 80 596 1.09 7

@ifference:c

Actual meas, ¢.02 14 4,07 17 2.5

Percent 2,5 2.3 1.8 2.2 3.3
A _Brown Swiss crosses

Crossbhreds (4,85 683 1,19 &91 70,6

Difference 0,05 87 0,10 104 4,3

3Adjusteé toe standard ages of 3563 and 540 days by using individual daily gains
birth to weaning, weaning to 1Z-mo. 8ud iZ=mc, to 18-wmo,

bgcores on 100~point basis, with er values being more desirable,
Cpifferences and percentagcs ag defiped in table 2,

The Brown Swiss crosshveds averaged lower than the strvaightbreds of the beef
breeds and the beef X beef crossbreds In 18-mo, score,

Summary

Steers and heifers repregenting all possible two-breed combinationz of the
Hereford, Angus and Charclais breeds were used to measure hybrid vigor in post-
weaning traits from crossbreeding, These animals were compared with straightbhred
steers and heifers of the thrse parent breeds, Beef X Brown Swiss crosshreds
{from mating Hereford, Angus and Charolais bulls with Brown Swiss cows) were

included for supplemental information.

The beef X beefl crossbred steers averaged higher than the straightbred steers
in daily gain in the feedlot, efficiency of feed utilization, slaughter grade and
carcass grade, The differences suggested hybrid vigor in the range of 2.3 to 4,.4%
for the observed postweaning traits as a result of crossbreading,

Beef X Brown Swiss crosshred steers averaged higher than the straightbreds of
the beef breeds and were nearly egual to the beef X baef crossbreds in rate of feed-
lot gain, The Brown Swiss crosgbred steers averaged somewhai below the other two
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groups of steers in efficiency of feed utilization, lower than the other two
groups in slaughter grade, but wore nearly equal to the other two groups in
carcass grade,

Beef X beef crossbred heifers averaged higher than the straightbred heifers
of the beef breeds in rate of gain from weaning to 1Z-moc., of age and from 12 to
18-mo, of age, in 1Z-mo, weight, in 18-mo, weight and in 18-mo. score. This
suggested hybrid vigor from crossing in the range of 1.8 to 3.3% for these traits.
Beef X Brown Swiss crossbred heifers averaged higher than the other two groups of
heifers in all postweaning traits except 18-mo. score,
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MATERNAL EFFECT ON WEANIRG WEIGHTS AND GRADES OF CALVES
FROM CROSSBRED AND LINECROSS DAMS
by
J. J. Urick, ARS-USDA
Miles City, Montana

The use of syvstematic crossbreeding and linecrossing appears te offer some
advantage to the beef industry for obtaining increased production, Results of
Phase | crossbreeding and linecrossing, to estimate the effect of hybrid vigor on
certain performance traite in beef cattle, have been repovted in other papers to-
day, From these reporte, it was shown that hybrid vigor influences some Importaat
performance traits in the first generation hybrid offspring.

A possible second benefit to be derived through cressing is that which might
occur through the use of the crossbred dam., In sheep and swine, this advantage was
found te be important, In beef cattle, however, the practice of using crossbred
dams in systematic breeding programs is apparently not widespread, and comparative
research information on production from creosshred and straightbred dams is limiced,

The Phase 2 crossbreading line studies were initiated in 1964 to
compare some maternal qualities of
straightbreds and straightlines, Data were obtained on calves born in 1965, 1966

and 1967. One additional calf crop is still te be drepped in the crossline study.

crossbred and crossliine heifers with the

Thus, the data are not comple

are of a preliminary nature but furnish
information in addition to the vesulisg 0

tad at the 1966 Field Day,

For an evaluation of the maternal ability of dams in the present report, only,
the birth and weaning weights and weaning scores were considered, Because of the
Timited amount of data at this time, calf survival percentages are not presented,
but are considered important fo over-all assessment of & crossing program.

The performance of heifer and steer calves from crossbred and straightbred dams
of beef breeding only is summarized in table 1, Performance cof heifer and steer
progeny of beef-Brown Swiss dams, with comparisons of probable interest, is sum-
marized in table 2, Performance of the progeny of straightline and c¢vessline dams

is shown in table 3.

In this crossbreeding study all heifer and steer offspring were from Z-breed
crogs sirves mated to straightbred and 2-breed cross heifers. Matings were made so
that all the offspring were 3-breed crosses representing Angus, Charvolais and Here-
ford breeds. Since the calves from both the straightbred and 2-breed cross dams
were all 3-breed crosses, and thus considered to have similar genetic growth poten-
tial, the difference in performance of calves to weaning should be due to the mater-
nal qualities of the respective types of dams, All dams were bred to produce one
calf crop in this study, HNearly one-half of them were 2 years old and the rest

were 3 vears of age when first calving.
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Table 1, Calf records of stvaishtbred and crossbred dams,

Holferg Steers
Birth Wean, Wean. Birth Wean., | Wean.
. . 8 - B aj
Tyvpe of dam Calves weizsht weilsht™ score Calves weight weighi™ score
No. ibs, ibs. % Ko, 1bs. 1lbs. %
b/ . o R . _
Crossbred™ 61 73.0 370.3 78,7 53 77.3 3¢1.0 81.0
b - - _ . . ” .
Straightbred“/ 32 72,0 369,40 78,3 33 76,7 377.3 79,7
c ) . - B
Difference“/ 1.4 1.3 0.4 2.6 13.7 1.3
7% Advantage 1.4 G,4 0.5 3.5 3.6 1.6

aAdjuste& to 180 days of age.

bStraightbred dams from Angus (A), Charolais (C), and Heveford {(H) breeds. The
crossbred dams were AxGC, CxA, AxH, HxA, CxH and HxC.

CCrossbred dams minus straightbred dams.

As shown in table 1, the steer calves bepefited somewhat more than the heifers
to weaning, The steers from crosshred
&

as the result of being from crossbred d
dams excelled those from straightbred dams by 2,6 ibs, at birth, 13,7 lbs, at wean-
The small advantage observed in

-

ing and about 0,1 of ovne grade
the heifers from the crossbred
this case represent the faster
take advantage of some extra mare
perhaps through added milk production.

be of no importance, Steers in
it appears that they were able to
provided by the crossbred dams,

study at Fort Robinscn Station, Nebraska, the
dams was 23 lbs. which

In a2 three-year crosshreedi
steer caives from crossbre

average advantage for heifer a d
appears to be considerably wmore than was obtained at Miles 04

It of Brown Swiss dams being mated
ssbred dams were mated to Z-breed

Crossbred dams in this st
te Angus, Hereford and Charols I
(beef) crossbred sires, foapzing ware all
breeding,

G5
~breed crosses with 257 Brown Swis

The crossbred dams with Brown Swiss breeding presumably ezcelled other cross-
bred dams in milk production as indicated by a weaning weight advantage of 34.3
and 27,0 1lbs, in heifers and g , respectively, as shown in table Z. Heifers
and steers by the Brown Swiss crossbred dams we 1g&ad 35.6 and 40,7 1bs, more,
respectively, than those Irom the straightbred dams of the beef breeds, Thus,
the Brown Swiss breeding through the crossbred dam appears to contribute importantly
to milk production in a crossbreeding program., The weaning weight advantages of
the Brown Swiss crossbred dams over the stra?vithfaé dams does not reflect true

traightbreds in this study did not in-

crossbred advantage, however, s a
clude the Brown Swiss struigh tbrad dams needed for making such comparisons,
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Tahle 2. Calf records of crossbred dams with Brown Swiss breeding,

Heifers Steers
Birth Wean, Wean, Birth Weag. Wean,
Type of dam Calves weight wt.™ score Calves weleht wt,™ score
Ho. ibs. 1bs, % No. lbs, 1bs. %
f!
Br. Swiss (BS) crossbred™ 10 78,0 404,66 79,3 17 56,0 418.0 80,7
Crossbred’ 61 73.0 370.3 79.7 53 77.3 391.0 81.0
Difference 5.0 35,3 0.4 8.7 27.0 =0.3
% Advantage 5,8 .3 -~0.5 11,2 5,9 =0.4
b/
Br, Swiss (BS) crossbred™ 10 78,0 404,86 79,3 17 86,0 418,00 80,7
a7
Straightbred“/ 32 72,0 369.0 79.3 33 AT 377,33 79,7
Difference 6.0 35,6 8] 11.3 40,7 1.0
7 Advantage 8.3 2.6 O 15.1 10.8 1.3

aAdjusted to 180 days of age.

byere produced from mating Brown Swiss dems to Angus, Charolais and Hereford
sires,

CRepresenting all 2-breed crosses of Angus, Charolais and Hereford breeds,

dRepresenting straight Angus, Charcolais and Hereford breeds,

Some of the weaning weight advantage of calves from Brown Swiss crossbred

dams resulted from heavier birth weights as these heifer and steer calves excelled
&

those from other crossbred dams by 5.0 and 8.7 1bs. and excelled those from
straightbred dams by 6.0 and 11,3 lbs., respectively, Weaning scores were not
materially influenced by the Brown Swiss breeding as shown in table 2.

Straightline and 2-line cross dams in this study were mated to Z~line cross
sires to produce 3-line cross cffspring.

The calf performance from the crossline and straightline dams over a two-
year period is shown in table 3., The first year of this study, calves produced
were too few for comparisons and were not included,

Bull and heifer calves averaged 13.5 and 9,5 1bs,, more, respectively,
from the crossline dams than from the straightline dams. These results coﬁpaze
favorably to the crossbreeding study (see tables 1 and 2) where the male calves
from the crossbred dams alse had a slight advantage for weaning weight., The
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amount of data collected are still somewhat limited to be conclusive, but by
comparing the results of both crossline and crossbreeding studies, It appears
that the hybrid dam exhibits a greater influence in male calves, in terms ol
heavier weaning weights, than in the heifers. This could be of sizable economic
importance to the industry when hybrid dams are used in the herd and when steer
calves represent a major portion of the rancher income,

Table 3., €alf records of straightiine and crossiine dams,

Heifers Bulls

Birth Wean, a/ Wean, RBirth Weali, a/ Wann,

Type of danm Calves weight weight— acore Calves welght weisht~ score
No, ibs. ibs, A N, ks, lbs, A
, b/ . . - T
Crossline™ 83 73,5 344,58 72,0 91 ig, =5 368.C 8G.0
b

StraightlinE“/ 13 72.5 335,90 78,0 15 77.5 3545 i85
Difference 1.0 9.5 O 1.0 13,5 1.3
% Advantage 1.4 2.8 & 1.3 3.8 1,8

aAdjusted to 180 days of age
brhe straightlines represent Lin
result of crossing the straight

es 1, 4, 6, 9 and 10; while the crosslines are the
lines in 2ll peossible Z2-line combinations,

The effect of the crossline dam on birth weights seemed of little importance
and produced only a 1.0 lb, advantage in both the heifers and bulls over those
from the straightline dams, When comparing weaning scores, only the bull calves
from crogsline dams showed a small advantage and this amounted to about one-ninth
of one grade,

Summary

Preliminary observations from three vears of data in the beef-crossbreeding
study and two years im the linecrossing study suggest that weaning weights of male
calves are increased more importanily by the hybrid dam than are weaning weights

of heifers, This seemed more evident in the beel-crossbreeding where the heifer

-

calves had no impertant weaning weight advantage from the crossbred dam.

zh
The effect of the hybrid dam on birth weights seemed of little Importance

in both the beef-crosshreeding and linecreossing study., Only the male calves from

these hybrid dams appeared to gain any improvement in weaning =score.

The advantage in weaning weights of calves by the Brown Swiss crossbred dams
over the beef crossbred dams indicateg that the Brown Swies breeding contributed
to some additional milk production, The Brown Swiss bresding alse contributed to
heavier birth weights “ut seemed to have no effect on weaning scoras,



GENETIC ASPECTS OF PROTEIN COMPONENTS IN MILK
OF BEEF COWS
by
R, L. Blackwell, MAES
Bozaman, Montana

In a recent publication, Smith (1967} discussed the possibility of improving
productive characteristics (metric traits) of farm livestock by the use of known
genetic factors (in the author's terms "known loci'). Known loci refers to any
identified gene loci for which individuals may be typed. Smith states that the
usefulness of known genetic factors in selection will depend on the amount and
accuracy of the information they provided about an enimal’s breeding value for
the metric traits concerned., Information on known loci is likely to be of most
value when normal selection methods are nof very effective, as when heritability
is low or when indirected selection on relatives is necessary. Some advantages
may also be gained if a more intense or earlier selection is made possible,

When normal selection is effective, additional information provided by known loci
can add only a little to the rate of improvement,

The occurrence of allelic seriess of genes controlling certain protein com-
ponents of milk from dairy cattle has been established., Some of these components
appear to affect the manufacturing gualities of milk, Only limited information
of this kind is available for beef cows, New methods with higher rescolving power
for determining the various milk protein factors have been developed by Dr, A, M,
El-Negoumy at Montana State University, This makes it possible to accurately
Ygype' cattle for milk protein components., The preogram of line-crossing and
breed-crossing at the U. S. Range Livesitock Experiment Statiom provided a source
of genetic material with which to work.

This project, supported in part with funds from ARS, was started with the
collection of milk samples in 1966 and 1967, Samples from the cattle in the
breed-crossing project were from Hereford, Angus and Charclais females and from
the two-breed crosses listed at the top of table 1, Samples were also obtained
from females of inbred Hereford Lines 1, 4, 6, 9 and 10 and from first-cross
females (two-line crosses), Milk samples obtained from. 238 cows in 1966 have
been processed through the laboratory, Preliminary results are reported here,
No detailed studies will be undertaken until the 1967 samples are "typed" for

the various protein components,

Table 1 shows the percentage of the samples which contained the various
protein fractions. All the information on the inbred linmes and line-crosses are
presented together in the first column. There appears to be little if any dif-
ference in the occurrence of the Alpha and Beta fractiong for these cattle and
the Hereford cattle used in the breed-crossing proiect (second column). The
occurrence of Kappa A and Kappa B indicates a veal difference between these two
groups of Hereford cattle, The incidence of Bete B in the Angus is substantially
lower than in any of the other straightbred cattie and most of the breed-crosses.
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Also the Angus appears to have a smaller percentage of Kappa AR {both Kappa A
and Kappa B). The protein fraction Beta € is kunown to be rare. However, in the
Angus X Brown Swiss cross, two of the six samples had this fraction, The differ-
ences between breeding groups tend to be greater for the Kappa fractions than for
the Alpha or Beta fractions.

At this point in our study, if is unwise to speculate on the value of this
kind of information, There is the posgsibility that it will prove useful in
selection, We first must learn more about the genetic ifmplicationz of variabilicy
in milk protein components., Then we will need to study the assocations with per-
formance traits of beef cattle. Certainly we will know more about besf cattle
when we complete the study, Bopefully some information of direct benefit to
Stockmen will be obtained,

Reference

Smith, Charles 1967, Improvement of Metric traits through specific gensiic loci,
Animal Production, 9:349,



Tahle 1, Percentase of samples containing the variocus protein fractions.
Here- Here- Here- Angus Angus  Charo-
ford ford ford lais
Here- Here- Angus Charo- £ X 4 X X X
foré}w foréz lais Charo~ Brown Charo~ Brown Brown
Angus  lais Swiss lais Swiss Swiss
AiphaslA 1.1 00,0 00,0 G0, 0 00,6 30,0 GG, 0 2.9 00,0 60,0
AéphaslB 7.6 100,0C S4,1 100,06 1006,6  106.0 100.C 97.0G 160,0 100.8
Alphaslc 3.5 00.C 5.8 15,8 10,7 8,7 33,3 17.6 33.3 00,6
Beta A 96,5 85.7 54,1 10G.0 100,40 166.0 04,0 100,06 83,3 100,0
Beta B 42,4 50.0 5.8 21,0 25,0 39.1 €6, 6 14,7 33.3 33,3
Beta C 00,0 00,0 00.0 GO, 0 G0, 0 0G.0 50,0 0G.0 16.7 0G.0
Kappa A G4, 1 78.6 82.4 89.5 96,4 47.8 106.0 94,1 100.0 3.3
Kappa B 45,9 7l.4 41,2 68,4 57.1 87.0 66,6 55.9 83.3 66,6
Kappa AR 40,0 50,0 23,5 57.9 53.4 39,1 66.6 50,0 83,3 50,0
Number
Samples 85 4 17 19 28 232 & 34 & G

1
All straightline and linecross Herefords in Lines 1, 4, 6, 9, 10,

2 . 5 :
Herefords used in the crossbreeding experiment,
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Table 1, Breeding scheme for Phase 3 Linecrossing--1966,

Line of dam
1x4 1x6 1x30 4x6 4x10 6x10

Line of sire 1 & & i0 Lsed Gl 10x1 B3th 10x4 10x68 Total
1 30 1 1 I S VA SV A SV 36
4 30 1 /17 /171 1 v 36
6 30 VAR /71 /17 1 36
10 3o /17 /17 1 /17 1 1 36

l
|
|

4 4 & 4 4 : 144

=~

30 30 30 30

e

/_[/represents three-linecross mating, Numbers above and below these boxes
represent two-linecross matings. The numbers to the left of the boxes
represent straightliine matings.

As shown in table 2, the two- and threc-way matings produced calves weighing

19,0 and 40,5 ibs. heavier, respectively, than the straightbreds., Weaning scores

were also increased in the two- and three-way cross calves over the straightbreds

with the three-way crosses having the greatest advantage., From these limited data,
it appears that a systematic linecrossing system might be effective for increasing
weaning weights and scores, The advantage of the three-way cross calves over the
two~way crosses also suggest the possibility of using the three-way rotational

scheme to an advantage over the two-way svstem,

Table 2, Calf records of straightline, two-~line and three-linecross mabings.

7

Heifer and bull offspring.l’

Birth  Wean.2/ Wean.
Type Calves weight welight 5C0Te
No. ibs, ibs. A

3-Line cross 7 £1.0 435, 0 87.0
2-Line cross 8 8L.5 413.5 84,0
Straightiines 67 77.0G 394.5 82.5
Advantage 2-Linecross over Straightlines--1lbs, 4,5 1.0 1.5
-~ % 5.8 4.8 1.8

Advantage 3-Linecross over S$traightlines--Ibs, 4.0 40,5 4.5
- 5,2 10,3 5.4

1/ Weights and scores represent average ol two sexes,
2/ Adjusted to 180-days of age and for age of dam to a six-vear-cld basis,
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A

Birth weight advantages of the two- and three-way cross calves over the
strajghtbreds were almost identical and amounted to 4.3 and 4.0 1bs., respectively.
Though birth weights are generally of little importance in an over-all selection
program, they do, however, reflect growth potential,

Summary

This preliminary report, comparing two systems of linecrossing, was presented
mainly to inform livestock producers of the study that is being conducted,

Results obtained from the one vear's data and with limited aumber of animals
cannot be accurately assessed at this time, The limited data indicate a trend
with
the three-way crossing showing some advantage over the two-way cross rotational

which favors both rotational linecrossing schemes over straightbreeding

3
5

scheme,
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A COMPARISON OF WEANLING CALVES
PRODUCED UNDER TWO SYSTEMS OF CROSSBREEDING
by
0. F. Pabnish, ARS-USDA
Miles City, Montana

A crossbreeding study in three phases was designed at the U. 8. Range Live-
stock Experiment Station., Phase 1 had as its major objective the measurement of
hybrid vigor in two-breed crosses of beef cattle breeds. The Hereford, Angus and
Charolais breeds were crossed in all possible two-breed combinations in this
phase, As a supplement to the main study, bulls of the three beef breeds were
mated with Browa Swiss cows, Data collection for this phase is completed, and
data on traits through weaning have been analyzed, Phase 2 was designed to measure
maternal ability in the crossbred females (two-breed crosses) produced in Phase 1,
Data collection for this phase is near completion, It is the purpose of the pres-
ent report to describe the plan used to start phase 3 and to summarize the results
obtained on the first two crops of calves in this phase through weaning age.

Phase 3 is designed primarily to measure the amount of hybrid vigor that can
be obtained and maintained cover an extended period by systematic two-way and three-
way rotational crossing of the Hereford, Angus and Chavolais breeds. A synthetic
variety, to consist of a closed group started from a crossbred foundation repre-
gsenting the three beef breeds, has been started as a part of the main study in
phase 3. It is contemplated that a second synthetic variety, to consist of a
closed group started from a beef-Brown Swiss crossbred foundation, will be started
secomdary to the main study in the breeding season in 1968, The syathetlic vari-
eties have not progressed to a point warranting further discussion in this report.

Experimental Procedure

The mating scheme used to initiate phase 3 of the crossbreeding project, with
the exception of the synthetic varieties, is shown in table 1., Calves dropped in
1966 and 1967 resulted from this mating scheme,

Table 1, Mating scheme for the production of calves dropped in 1966 and 1967,

Breed Bread of dama
of
b b b
sire” i A c HA HC AC st agt ¢t
H X X X X X X
A X X X X X X
c X X X X X X

a
H=Hereford, A=Angus, C=Charolais, B=Brown Swiss,
Inciudes reciprocal crosses,

IS ,
From use of beef bulls on Brown Swiss cows,



The females making up the initial breeding herd for phase J were all
straightbred and two-breed crogses 1.

Bulls used to initiare phase 3 were registered bulls from off-station
gsources, The bulls were changed each yedar, One bull of each breed was used in
the breeding seascn of 1965, Two bulls of each breed were uged in the 1966

breeding seasomn,

to their respect
rotational crossing and

initiation of the synthetic variety Swisg bre aaing in 1968, the
mating of crossbreds with Brows Sw be as shown in
table 1.

The 1266 and 1907 calves were dropped about March 20 to mid-May., Except
during the 45-day breeding seasons Lri arion gle-sire herds,

ngl
the cows and calves were managed onditions until

weaning time. The weaning dates

calves in sach bregding group were castrated at

to provide both bulls and stsers for comparison

Weights and scores through weaning age on calves dr
summarized in table 2, I a

ularly in the bull and
so that data presented
Information presente

Straightbred and crosshred calves cof the beef breeds will be discussed [irst,
The discussion of crosshred calves with Brown Swiss breeding will Zollow,

2, it should be boran in mind that
the regults may not be indicative of the relative merits of within-breed mating,
two-breed rotational crossing 2l crossing over an extended
period of time, The percent iz combined in the backeross
calves considerad in this veport were, on the average, 75 apnd 25, In the future,

as heifers produced in ing scheme are refurned to
the herd as breeding £«
become 75~ and 25+, T

future under the three-breed

of calves produced will

will also change in the

heme, In the calves considered
in this report the averag: snd 25, These percentages will
change, in later generations
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Table 2, Average preweaning and weaning performance of straightbred and crossbred
1

calves dropped in 1966 and 1967,

Breeding of calves

Three~breed crosses

Straight- Back- Beef Baef~
Sex of calves & traitls hred CTOss breeds Brown Swiss
Bulls:
i - - _a
Number 17 12 o 5
Birth wt, {lb‘)‘ 55 &6 88 G3
Wean, wt., (1b.)P . 418 432 Lt 488
Wean. score (units) B0 &3 84 85

Steers:
Number
Birth wt, (ib.)
Wean. wt. (ib,)b
Wean, score {units)
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Heifers:

Number 30 26 27 11
Rirth wt, {(lb.) 77 77 79 &6
Wean, wt. (1b.)P 386 387 411 438
Wean. score (units) 80 a1 83 83

a . . ~ o
Male calves of 1967 only, Because of chance arising f{rom the small ey of
calves produced, there were mo male calves with Brown Swiss breeding io 1265,

bWeaning weights adjusted o 180 4
Cmiddle choice = 76-80; High choice = 8185,

the ranii ci the three groups

The deta in table Z show ing
o
ih

of calves of beef breeding in

sex classes, eae inconsistencies

are probably due, at least in pert, fo the relatively small number of animals on

8 5
which data have been accunulated thus far, Additional date are needed o more
cleariy determine the relative merits of the three breedi groups, From a close

examination of the consistencies and inconsistencies in fable Z, combined with
what was learned of sex differences garlier in the crosshreeding study, it appears
that the major inconsistencies may be in the data on steer calves. FElrth and

wedning weight averages of the straightbred steers seem to be somewhat low. Both

s of the backgeross st

the birth and weaning weight avers ers appear to be some-

what high. If these averages are low or high due to chance, the true ranking of
straightbred, backcross and three-breed cross steers may be more in line with the

ranking suggested by the data on bull and heifer calves,

The three~breed crosses in both the bull and heifer classes were heavier al
birth and weaning than the straightbreds and backerosses, Straightbred bull
calves averaged lighter at birth and weaning than did backcross bull calves,



The straightbred and backeross steer averages show a relative ranking
similar te the bull averages, even with allowances on the assumption that chance
made the average weights in the steer class too low for straightbreds and too
high for backcrosses. There was essentially no difference between straishtbred

and backcross heifers in aither birth or weaning

Weaning scores in ail three sex classes average
for straightbreds, with the three-breed crosses i
advantage in score, All averaze scores were

rvange, The straightbred averages were consistently at the Eep af the middle

cheice range and the averages of the hacker
the high choice range,

Crossbreds_with Brown Swiss Breedipg:

scores of crosshred calves

The birth weight
with Brown Swiss bregdfzﬁ are
that there were no mal

should be noted, however,

from first-cross

The crosshred calves
dams (beef bulls ¥ Brown Swiss
bulls as indicated in table 1,
25% Brown 8wiss breeding,
ol strictly beef breeding,

wera bred o beef
ced crosses with about

I
ot
y
(i

{t
k1

=
!
i"l

three-breed crosses

Over a two year period (1966 and 15 the beelf-Brown Swiss, crossbred
E breeding by 7 lbs. in

heifers excellad the three-h:
birth weight and 27 lb. in wes

& weaning scores of the twe
groups of heifers were alike (Lz

the 1957 bull and steer calves

are also shown in table 2, Thay three-breed crosses of strictly
beef breeding in birth and weaning

assentially rhe same as the

crossbred contemporaries of sirictly in waaﬁzzg gcore, The advant-
age in weaning weight of beef-Brown was presumably due, at least
in part, to a relatively high level of milk production brought about by the Brown
¥ & o

Swiss breeding in the dams,

Birth weilghts, weaning weights and weaning scores of straiehtbred. backeross

b =] & ] &
and three-breed cross compared, The straightbreds were Hereford,
Angus and Charolais, ssses and three~breed c = rei-
pd

osses werve from firs
cross dams appropriately rolais bulls, Although
only limited data were
growthiest and highest
crosses, Inconsistencies among the zex clasge: - apking of the

needad to determine the

ced or
He aiord Angus or Cha
=

~braad orosses Len é :d o be the

groups of calves did, how
relative merits of these
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Preweaning and weaning data on three-breed crosses with 25% Brown Swiss
breeding were also presented, These calves were from first-cross dams (beef X
Brown Swiss) and were sired by Heveford, Angus and Charolais bulls, The three-
breed crosses with Brown Swiss breeding exceeded the contemporary three~breed
crosses of strictly beef breeding in growthiness. They were essentially equal
to these beef contemporaries in weaning score. A relatively high level of milk
production because of the Brown Swiss breeding of the dams was presumed to have
contributed to the advantage in weaning weight of calves,



An experiment has bsen conducted at the U, 3,
Station, Miles City, to de
cows fad grain suppl t

emani

The study involved a
olds and 28 ranged in age from 4-10
hay was fed in amounts ranging from
until calving. Weilght lesses from
March 9 averaged 31,9 1b, and £9.3
regpectively, Cows were held in dry

until calving,

on range, and
om December 15
1iving weighing on
mature Cows,
rea from March 9

All cowz were welghed witl : Calves were weighed,
branded, eartagged, dehorned, 3 male wire castrated within 12 hours after

birth, The mean calviag date was

returned Lo

On May 12, which was 35 days prior to the beginning of the breeding season,

cows were randomly zssigned 3 group £o fhe experiment shown in table 1.
¥

Feed groups involved were: l-=van oo grain supplement; Z--range
o

forage plus grain supplement for 3 ¥ to Lhe breeding season

but range forage only geason; 3»=zangﬁ forage only prior fo

du
the breeding season follows i

yrage plus grain supplement during breedin

O“’Z'Qﬁ

d
4w-rvange forage plus grain o ent for 35 davs prior to and during the breeding
season, All cows were welighed and palpated at ld~day intervals throughout the

study,

At the midpoint of eact
range areas frequently gra=z

welgh pariod, grass samples were ohtained from
e

cows, Fresh samples were weighed and placed

i

T
in an oven for drying. the samples wers reweighed and the percent

moisture and dry matter

All cows were pastured range ared, LCows designated fo
receive grain supplement an in a corral during the daily grain
feeding pericd, This result pplemented cows being off range for approxi-
mately two hours each day, agted 2! t was group fed at the
rate of 8,5 1b, per head per uppl was 75% barlev, 207 wheat
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millrun and 57 molasses, This provided approzimately 6.2 1b. of total digestible
nutrients {(TDN) per head daily,

Table 1, Desien of range nutrition study,

Feed Group

Time period 1 2 3 4
Calving to 35 days prior Range Range Range
to beginning of breeding 031yq only only
- . e

(Calving to May 12} (16} (145 (13)
Thirtv-five days prior to Range Grain Range Grain
beginning of breeding season only supplie- only supple-

{(May 12«June 15) ment ment
Breeding Range Range Grain Crain
geason only only supple- supple-

{June 15-July 29) ment ment

a o 0
Number of animals per group.

Calves were weighed 172, Jume 15, July 29 and August 30, The breeding
5
d ¥

season began June 15 and continued avs, Breading was by artificial

o ]

insemination, following routine procedures

Data were analvzed to determine 1f cow response o grain supplementati
affected by age of cow or sex of calf, These elfects were found fo be nonsignificant
in all comparisons, thus summaries weve made igporing these variables,

cows and on calf weight gains are summari
effect on the interval from calving

The effects of supplemental grain fseding on reproductive performance of the
zmd in table 2, Grain feeding had little
eption, on services per

s

et
]
ey
H
m
~
2
[
-
"y
o
o
v
4
O
[
e
i

conception, or on October pregrancy vate., There was a suggestion grain feeding
shertened the interval from calving to uterine involution, but thig was found to
be nonsignificant, In addition, zeeding grain to the damb did not appear to be
beneficial to the calves as indicated by nonsignificant feed-group differences in
calf weight gains., Thus, this study indicates supplemental grain feeding Lo range

cows prier to or during breeding was of little value in 1965.

However, let's look closely at 1965 te see if a reason might be found as to
why grein feeding was of little value. A concurrent stfudy conducted to determine

amounts of range forage produced from 1958 through 1967 is summarized in table 3,
These figures reveal that total rvange forage production in 1965 was exceeded by
production in 1963 and 1967. However, forage production from perennial grasses
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was low in 1963 indicating the major porilon was due to the increased production
from forbs and annual grasses, In many instances these annual plants are of low
palatability for cattle. Thus, of the 10-year period covered by this study, 1965
rvanks second only te 1967 in Zorage prodection from the palatable perennial grasses
We must then modify our conclusions to allow for the available vange forage., Date
obtained on this study indicate reproductive performance of
palatable range forage, as

or near opbimum. Grain supplementation under these cornditions had

Tabla 2, Summary of rance auirition study reproduction data

Feed Group

Grain Crain before and
Rangs breadins during breeding
¥o, No.
Gows Ave, Cows Ave,

Interval (days)=~
calving to:

Uterine involution 16 50,2 14 41,5 iz 46,5 13 42,8

First estrus 15 62,5 14 66,6 i3 50, 5 1z 63,9

Conception? 15 75,5 12 79,2 11 73.8 10 76.1
Pregnancy data:

Mo, cows bred 15 14 13 12

Ne. pregnant Oct, 15 11 10 8

Avg, services
per conception 1.27 1.36 1.30 i.62

Calf wt, gain data;

Avg, Avg, Avg, Avg,
o, daily Mo, daily daily No. daily
Time period calves zain calves vain gain calves gpain
{ib. ) (ib. (16.) (ib.}
Calving te 3/12 57 i, 60 - - . - - -
5/12 - &/15 16 1,64 14 i.56 14 1.08 13 .35
6/15 - 7/29 la 1,589 14 1,71 i4 1.61 13 1,86
7729 - &/30 16 1,83 i4 2,19 14 1,91 i3 1.89
5/12 - 8/30 16 1. 80 14 1,80 i4 .72 13 1,71

a . .
Posthreeding cycle > 30 davs duration,
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Table 3. Vegetation production by major plant species 1958-1907. (Data supplied
by Dr, W, R, Houston),

Production in lh, per acre, gir-dry basis

Total

Western Blue perennial Forbs and Crop year
Year wheatgrass oY ama gragsses annuals Total precipitation {inches)
1958 163 240 U1 9 520 LG, 79
1959 144 51 249 25 281 16,42
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1960 88
901 26
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1962 101
1963 3040 296 3380 404 Lz88 13,90
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1964 179 290 684 43
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1965 638 234

(%)
Lo
LA
Pl
~
o)
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1566 230 93 458

1967 0 230 1107 101 1213 12

~
s

a . , . - .
September of prior year through July 31 of vear shown.

Grass moisture samples and the wel hanges of
weigh periods showed extremely interesting results.
in table &, The most striking {1 the -2,97 Eh,

from calving until May 12, Following calving, cows were place

PTE

vange contain-

gy, chservatr

ing an abundance of grass remainis From the previous year,

L5

s 10
which contained an average of 732.7%

L=} v o
(range 65,3~82.1%) moisture, Thus, a paradoxical situation sted:  lactating
cows covered large distances to find green grass and when

moilsture contbe

was little nutritive value because

Table 4, ©rass moisture content and weight changes of cows on range forage,

Cow weilght data

Date grass Grass molsture Wt. change perv
sample obtained content {%} Time period No, cows cow {1ih, /day)
April 21 82.1 Calving to May 12 57 - 2,97

May B 65.3

I~
[

May 19 May 12 to June 15 36 + 1.28

NE L

£

June 16

June 15 zo July 29 Lé + 0,84

I
:]

.

[9)

July 22




As the study continued, cows gained welight and continued te do so throughout

t£he remainder of the study., This was undoubtedly a reflection of an increase in

available range forage containing a higher percentage of dry matter {table 4},
Another important point c¢an be seen by studying the calf weight gaine during

the period from calving to May 12 {(table 2. The average weight gain during this

pericd was 1.60 1b. per day. Thus, even though the cows wexr

it does not appear milk flow was dldbulcaily curtailed as evidenced by reasonably

e losing weight rapidiy

e

good calf weight gains. This indicates that millk was being produced at the expense

3

of body tissue storves of the dam,

Since this study was conducted ¢é g oa yo C igh forage production, the
weight lossg from calving to May | ; G n oa detrim cifect on
3 z produciien,
£ having adoguate range forase to produce

eproduction, But remember ifinis i
This study has indicated the importance o
and maintain weight gains in lactating cowg, 1t alse indicates that the period
following calving could become a critical nutriticonal period if subsequent forage

production was not ample to produce welght galns prior teo and during breeding.

A study has been conducted supplemental grain

feeding on reproductive performance tating beef cows, The study revealed

that when abundant range for:

roductive performance is at or

neadr optimum and grain feeding conditicns is not needed., Results
indicate early spring forage contains 4 high molsture percentage and that the
pericd following calving could become a crifical nutriticonal period if subseguent
forage production was not ample to produce weight gains prior to and during
breeding, Suggestive evidence shows evan though cows are om a low nutritiomal
intake, milk production will continue al the expense of the body tissue stores
of the cow,



SOME CAUSES OF CALF LOS3ES
by
Dé . Anderson, MAES
iles Ci ty, Montana

Calf losses at or shorvrtl
agricultural income, consider
mately 5%, There are approximately ﬁ%’f“”' cof cows The
following figures show L Te 5% calf

loss:

approxi-

This report will
U, 8. Range Livestock

An extensive study and v 5 lost
during the period 1956-1%61., & total of 14
turitions (&,7%) duving thi
at birth and 19 wers lost
summarized in table 1,

ced on the cals
¥

I}
calves were lost from 3049 pare
C

lost, 124 were lost
ir

th. Losses are

Over all vears studied,
{9.5%) were &1gn1£1“ﬂntiy g
vear~old (2.4%) dam group
and 5 to 10-veay-old dax

car-oid

. e
calves were 1

Seventv-five male and 08
gt birth was 75,8 1b,
T

birth weight of the male cal
average weight of female calx
z

of all Station calves born during
75.4 1b. for female calwves,

ivth weight

o

A total of 6l anstomically unormal g
calf heifers. Of these, 3¢ unassleved and 25 were
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Table 1, HNumber of parturitions and loss percentages within year and age of dam

groupings,
Age (years) of dam groups
3 & 5-10

No, 7 No, % o, % Within vear

calves c¢alf calves calf calves calf Avg,
Year born loss horn loss horn toss Total 7
1956 147 16,2 93 2.2 33a 2.1 579 4.1
1957 146 8.9 124 7.3 296 3.0 566 5.5
1958 122 10,7 106 5,7 234 3.0 462 5.6
15859 156 3,0 105 1.0 239 2,1 500 4,0
1960 131 9,9 123 3.2 210 2.4 464 4,7
1961 117 .8 105 5.7 256 i.¢6 478 &, 2
Total within 4
age group §19 656 1574 3049

) T, i rs *b
Average loss % 9,5% 45,3 2.4 4.7

a - +

Total number parturitions,
bpercent of all calves lost at birth and during first 30-dav pestnatal period,
*p, 05 between 3 and 4-year-old and 5 and 5-10-vear-old dams.

o
r
14
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At autopsy, the calves' lungs were rvemoved and classified as fun
nonfunetional, Lungs that floated when placed in a container of water were
classified as functional which indicated calves had faken at least one brea
Those that did not float were classified as nonfunctionmal indicating the calves
had not taken a breath, Functional status of the lungs were classified in 89
calves lost at birth {(table 2). Sixe
had functional Iungs and 41 male and
These 89 calves were anatomically n
lungs and 25 (28%) having functional lungs., Calves with functional lungs cannort

be called "stitlborn',

en male and 9 female calves lost ar hirth
3 female calves had nonfunctional lungs.

Horoom

ormal with 64 (72%) having nonfunctional

Table 2, Lung status of normal calveg {(1956-1G61),

Functional Nonfunctional
Male 16 41
Female 9 23




sver the ll-year period in calves
=r birvth. The vear 1262 was

Table 3 summarizes
lost at birth and during the first 3 =
omitted in the summary becauvse no autopsies were conducted., During chis 11-
vear period 6863 calves were born with 355 (5.77) being lost at pirth and during

the first 30 dave after birih.

<

Table 3. {lass

lost at birth Astopsy ciagsilication Kumber calves lost

Anatomically ncrmal

ot

A
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jta

Anatomically abnormal

&2
Calf losges during [irst 30 davg hirth
o a
20
L -
birth i5
147
it
. . _a
Starvarion 7"
Abnorma 5
Spastic A
Unkno 22

a e .
Calf losses that could be

0f the total number lost, 235 calves (71.8%)
106 calves (28,2%) being lost dud the first 30 days
3 . 3 ,'Z(:

single leoss of calves ed and difficuls
fication represented 137 calves lost or 53,7% of ths
one calves {(22,87) wer abnormal and the

Le
directly or indirectly
logses that ceoulc have
time, 154 or 43.4% cof
after calving could have saved

fhe proper
Proper carsa
s5es can aliso

be classified as preventable,




More than one-half of the calves lost were unassisted, A large percent of
the losses were attributable to delaved or difficult parturition, These data
indicate many calf losses can be prevented by cleser observation of the cows at
calving and providing assistance when needed at time of calwving.

Calving Difficulty (1966-1967)

Calving difficulty for 1960 and 1967 has been summarized in table 4, Calves
were scored for either an assisted or unassisted birth and normal or abnormal
presentation at birth, The Z vears iaveolved 1574 births with 2486 (15,6%) requir-
ing assistance, There were 201 (12.87%) normal presentaticns rveceiving assistance
and 45 (2,8%) abnormal presentations assisted,

Table 4, Calving difficuliv during 1966 and 1967 calving seasons.

19606 1967 2~-year total

Age Total ©Normal  Abnormal Total HNormal  Abnormal
of number births births 4 number births births a Mumber Number
Cow hirths assisted assisted pirths assisted assisted births assisted

No, % No. % No, % No. % No. %
fmyears
& older 387 8 2,1 5 1,3 465 4 0,9 10 2.2 852 27 3.2
Helfer b -
3~vears 186 18 9.7 7 3.8 158 25 15,8 10 6.3 344 60 17.4
Heifer 4 .
2-vears 91 22 24,2 5 5,5 287 124 43,2 8 2.8 378 159 42.1
Total G664 48 17 910G 153 28 1574 246
Average
% Assisted 7.2 2.6 16,8 3.1 15.6

*Includes backward or breech cdlves, leg back, head back, ectc,
bAvarage calf birth weight 73 1b.
“Average calf birth weight 78 ib,
dﬂverage calf birth weight 6% 1b,
CAverage calf birth weight 71 1b,

The 2-year-old heifers gave birth to the lightest calves, but required the
greatest frequency of assistance at parturiticn., One hundred fifty-nine (42.17)
2-year-old heifers required assistance at birth, Sixty (17.4%) and 27 {3.2%) of
the 3-year-old heifers and mature cows, respectively, required assistance at
birth, Of the 27 mature cows receiving assistance at birth, 15 had abnormal
presentations.
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Figure 1. Calf losses at birth and assists at birth,

In figure 1 the percentage of calves lost is
the percentage of cows recelving '
covers the vears 1965-1967.
increasing the frequency of assis
3,0% of the cows and heifers were

a marked decrease in calf losses with 2 much larger percentage of cows and
heifers receiving assistance. The largest reduction in percent ci loss cccurred

in the 2 and 3-year-old heifers., This was accomplished with 24-hour observation

of Firste~calf heifers including adequate equipment and facilities for assisting

difficult births,

Summary

A study was conducted at the U, £, Range Livestock Experiment Statfion io
determine the major causes of calf Iosses and possible methods of reducing calf
losses, More male calves were lost at birth and during the first 30-day period
after birth than female calves. Mele calves lost averaged heavier at birth than
female calves lost., Two-year-old and 3-year-cld first-calf heifers had a signil-
icantly higher loss of calves than cows 4 years of age and clder even though
birth weights of their calves were lighter, The largest single loss-cause was
delaved and difficule birth, The calving difficulty data indicate that more
assistance of cows having difficuit parturitions should reduce calf losses. The
data indicate improved management procedures can reduce call losscs.
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INTERSEEDING FOR RANGE IMPROVEMENT
IN THE NORTHERN GREAT PLAINS
by

Walter R. Houston, ARS-CRD
Miles City, Montana

Range interseeding has shown promise of substantially increasing productivity
and the proportion of desirable forage species on depleted ranges, Where ranges
are to receive deferment from grazing for range improvement, interseeding may
considerably reduce the time regquired and increase the amount of improvement,

During the drought of the 1930's contour furrowing of rangeland was widely
used to hold rainfall, reduce so0il blowing, and prevent depositicon of sediment on
lower areas, The accompanying destruction of native vegetation led to the deve elop=
ment of seeding attachments to the furrowing machines and contour furrowing became
interseeding, Since the early 1950's the practice has become more widespread
(Becker and others, 19536; Hervey, 1960; Schumaker, 1964),

Several local manufacturers in the Great Plains have preduced interseeding

attachments for use on tocl bars., Most differences between existing machines are
due to the type and brand of equipment parts used, Some machines are capable of
landling a variety of smooth and fluffy seeds, and some have added equipment for

bi
applying fertilizers with the seed, Some of the available machines lack strength
and durability for Dense Clay and rocky soils,

Since 1964 the Agricultural Reseavch Service and the Bureau of Land Management
have cooperated in development of an interseeding machine suited to the rough topo-
graphy and clayey soils common to the region, Another objective was to study
adaptability and limitations of the interseeding operation,

Methods

The interseeder constructed in 1964 has undergone several modifications, The
first change was rebuilding with stronger materials, Later a brush guard was
added to protect the seeder unit and a rip mechanism added to reduce damage on
rocky sites, Recently, the gauge vheels were changed to sealed bearing tvpe.

Two types of bottoms have been tested, an 18~inch sweep blade with 2 szod
slicers added on the top edge about 2 inches high and 7 inches apart and a Z2-inch,
commercial middlebuster bottom, The sweep blade constructs a narrower furrow than
the middlebuster bottom but undercuts the sod to the same width, It does not turn
the sod strip over or create the rough surface of the middlebuster,

In the fall of 1965, a series of plots were established near Ismay, Montana,
The 18-inch sweep blade was used, Ten species and treatment plots were assigned

at random to each of 3 replicates on a mixed Pan Spot-Clayey site, Plot size was
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60 x 60 feet, In both the spring and fall of 1966 many of the treatments were
repeated using the 22-inch middlebuster bottom. Sweet clover was broadcast by

hand over one bloek of plots in March 1967,

In August 1967, forage production was determined for selected treatments,
All species plots were rated for stand establishment in June and late July of
1966 and in June and September of 1967.

[}
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Precinitation near lsmay was substantially below normal during the spring
p X 3 & P =
1966 and during late summer and fall. During spring and eariy summer of 1967,
precipitation was approximately 30% above average.

Resultls

The most rapid and significant vegetational changes from the interseeding
operation occurred between the strips from native vegetation already present,
An average increase of 17% in production of perennial grasses was found on the
plots interseeded in the fall of 1965, but only about 2% ol this was from the
seeded grasses {table 1), The greatest response wasg from the machine treatment
atgrass, a key species in the northern

alone with no seeding, Here, weastern w
plains, increased 650%. Blue grama anu other perennial grasses decreased about
55 and 20%, respectively. For all trecatments applied in the fall of 1965, the

=

average increase in production of western wheatgrass was about 360%.
On the treatments applied in the spring of 1966, production ol western wheat-
grass increased between 66 and 485%. Tetal preoduction of peremmial prasses ranged

from a loss of 15% to an ilncrease of 30%. On the most recent treatment, machine
only in the fall of 1966, a 6% loss in total production of pereanlal grags

8 was
found, However, even in this short imterval, production of western wheatgrass

increased 165%,

Over all treatments, regardless of application date, production of biuve
grama, a low-producing, sod grass, wag reduced 30 to 45%. On all treatments,
except the sceding of Rambler alfalfa, reductions in other perennial grasses,
such as buffalo grass, red threeawn, and tumblegrass, of 25 to 70% were observed,
Production of annual species greatly increased on all treatments. They were able
to take advantage of soil disturbance, and will decline as perennial grasses re-
establish, The chief species in this group were common sunflower and Russian
thistle,

Both western wheatgrass and the native green needlegrass were substantialiy
taller and remained green nearly twe months longer on treated plots in 1967,

Several of the species seeded in the fall of 1965 and the spring of 1966 were
rated at 30-40% of a full stand during 1966 (rable 2), In late July many of the
legumes were rapidly drying, and heavy grasshopper damage was lound., By June 1967,
several of the early grass scedings and nearly all of the legume seedings were
seriously reduced, Most of these losses occurred during late summer and fall of
1966,



&7

The damaging effect of weather or grasshoppers or both on alfalfa during the
summer of 1966 is shown by the hizh stand ratings in 1967 for the fall 1966 seed-
¢ the near complete disappearance of the
27 seedings made in the fall of 1965 and

ing of Ovenberg alfalfa as compared
spring 1966 seeding, Only 3 of the
spring of 1966 were not considered fallures in September 1967, These were the

fall 1965 secedings of thickspike wheatgrass and the spring 19566 seeding of the
g

native white prairie clover, All s&edlngs of browse specles were failures regard-

P

less of seeding date,

Conclusions and Summary

Successful use of rhe inferseeding ma
in the fall of 1967 with little damage indicates tha
is completed,

The vegetational vesults of this study peint cut that, where western wheat-
grass is present, conteur furrowing is the most valuable part of the interseeding
operation, The varisble but generally poor results obtained from seeding both
adapted, pative and introduced species Indicate that the se@ding operation may

be of gquestionable value. ig possible

reduced grasshopper Infestation the

and Eailuves of other
Montana and in the central plaias provide
limitations of the interseeding practice.

The results of this study as

field trials in northern and
tentative guides to adaptabili

These are summarized as follows:

Range Site, RExperience in central and eastern Montana indicates
results from interseeding nave been obtained on Silty sites with good
Sandy, Clayey, and Pan Spot sites, and poor results on Sand and Demse

In Nebrasks best success has been on Sand and Sandy range sites with "]
$ilty sites not far behind., Success has been limited on Clayey and Dense Clay
sites {Schumaker, 1964},

Slepe,

10%. However, caution is needed on the steeper slopes with care given to staying

an the contour and the furrows interrupted at short inmterveis to aveoid evosion.
Range Condition. Interseeding

range condition where it is necessary to aveid soil blowing and wind erosion from

may be used on sandy ranges regardless of

soil bared in large blocks by a complete revegetating operation of plowing, disc-
ing, and seeding.
The practice has been mos ssful in Montana where a rempant of desirable

species such as western wheatg thickspike wheatgrass, or needie-aznd-thread are

present, Ryerson and others sugsested that interseeding he done on ranges

in no lower than high poor condition,
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Plant Control, TInterseeding has stimulated growth of fringed sagewcrt

whenever it was present on the site, If this undesirable species iz present
in more than minor quantities, it should be contrelled with herbicide before

interseeding a legume,

Furrow Type and Spacing., The furyrow should be no more than 2~3 inches
deep to undercut the reooterown of the common blue grama sod, Width of furrow
or undercutting of sod should be a minimum of 18 inches in Montana to 14 inches
in Nebraska, Spacing depends on width of the furrow. For 18 to 22-inch furrows

k

spacing should be a minimum of 54 inches, To date 1little difference is apparent
in vegetation response to either sweep blade or middliebuster bottoms.

Seed Placement. The seeding attachment should be equipped with depth bands
permitting a maximum seeding depth of 3/&4 inch. A packer wheel is desivable For

goil fiyming in Sandy or Siity soils, Drag cheins are necessary if the seed is

not covered,

Species for Seedina, Seed of native, adapted forage species are avallable

for most range sites of the northern plains, To avold management problems the
gite are guggested, The addition of 2 smal

climax native species for the
of legume seed, usually the spreading-type alfalfas, is vecommended Loy

sites, Recent studies in the northe ains (Campbell, 1961; Rumbaugh and TI

1965) have demonstrated the value of alfalfa in range seedings,
Size of Area, Small areas of 10-30 acres may be interseeded in larger arsas
as a means of obtaining better livestock distribution due to the usually higher
palatability of herbage on the interseeded area. However, interseeding entire
pastures is the most common, This improves management aliernatives and allows

use of existing fences for deferment,

Cost, Experience to date indicates an application cost per acre of 3 to 83
with lower costs on large areas of level, silty to sandy soils and higher costs
on small areas of rough topography or rocky scils. Deferment and cost of sead at
4=6 pounds per acre would be in addition to the applicaticn cost,
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Table 1. Forage production {air-dry) in 1967 for selected interseeding Cfreatments

negr lsmay, Moantana,

Date of

application, Other Total Other

treatment and  Seeded Western Bilue par, per. Sweet ann, & Fringed

species SPP. wheat, srama srasses grasses clover forbs sagsewort Total
Pounds per Acre

Control -— 130 689 85 a07 - 4 - 911

Fall 1965

Machine only - 980 307 66 1355 - &1 64 1458
Green needle-

grass 21 619 327 55 1024 - 166 -— 1191
Thickspike

(Havre) 30 350 374 64 1018 - HE) 85 1206
Thickspike

{Fkalaka) 13 448 32z 62 845 - 79 - 924

Spring 1966

Machine only -- 216 516G 44 775 -- 132 - 309
Prairie clover 23 760 350 &3 1174 & 75 - 1259
Rambler alfalfa 19 730 260G 173 1182 2 &4l - 1223
Fall 1966

Machine only - 344 487 23 849 £49 205 21 1127
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Table Z. Specicg, season and year seeded, and stand ratings in percent in 1966

and 1967,

Species and Percent stand rating
interseading date Jun 1966 Jul 1865 Jun 1967 Sep 1967
Bluebunch wheatgrass™ F §65ﬁ; 45 o0 8 5
Creen needlegrass F 65 15 20 13 5
Indian ricegrass F 65 5 T 1 0
Prairie sandreed Fores i 30 O T
Thickspike wheatgrass

(Ekalaka source) F 65 10 10 10
" {(Havre source) FoTe5 15 43 11 20
Western wheatgrass FOTES G T 2 T
Sainfoin F '65 T 10 6 3
Gardner saltbush [ ] 0 0 G 0
Thickspike wheatgrass

(Ekalaka source) S <1 G e T 1
" (Havre source) 4 'oe G T i T
Western wheatgrass 37 5 T66 a C 1 %
Western wheatgrass + N& 5 66 O o G 0
Orenberg alfalfa 5 65 75 43 z T
Rambler alfalia g oo a0 44 17 T
Sainfoin SR 15 T T 2 3
Teton alfalfa 5 66 75 ! 3 1
White prairie clover 5 T66 443 &L 42 25
Yellew flower alfalfa 5 Teb 160 a7 5 2
Fourwing saltbush 3 'ob 1] 0 0 0
Gardner saltbush 5 66 O 0 0 0
Gardner saltbush + N 5 Yoo 0 0 i 0
Nuttall saltbush 5 téh 0 0 o i
Winterfat g 66 0 0 o 0
Western wheatgrass + N F '68 O T
Orenherg alfalfa FOTEG 25 L5
Fourwing saltbush ¥ ofee o 0]
Gardner zaltbush 4 H T Otee & 0
Winterfat ¥OTe6 G 0
Sweet clover s &7 22 75

1/ Botanical names of plants ment
of Montana, Part I, Conifers and Monocots, Part 11, Dicotvledons., Res. Fourd,
Mont, St. Coll., Bozeman,

/ F = f£all seeding, 5 = spring seeding.

/15 pounds per acre ammonium nitrafe placed with saed,

ioned are shown in: Beoth, W. E, 19530, Flora
3
d

£

2
3






